The mixed-ligand complexes of platinum(I1) [Pt(Gly)(uracil)C12] . H 2 0 and [Pt(His)(adenine)]-C1. 2 H 2 0 eliminated multicopy plasmids with the ColEl origin of replication in Escherichia coli with 100% frequency. However, plasmids of the IncF1, H1 and X groups were totally refractory to these agents under similar conditions.
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activity. Exponentially growing cultures were treated with test agent overnight and colonies were isolated on MacConkey agar plates. The treated and control cultures were scored for resistance/sensitivity by replica plating. The mean percentage of curing for five independent replicate experiments was calculated by checking for simultaneous loss of antibiotic resistance markers carried on the plasmid (Winkler et al., 1979) . Agurosegel electrophoresis. Physical evidence for presence/loss of plasmid in E. coli HB lOl(pBR322) before and after treatment was obtained by a rapid DNA isolation method (Birnboim & Doly, 1979) .
RESULTS A N D DISCUSSION
Platinum and ruthenium complexes are potent anticancer agents that act by intercalating into DNA. However, their applicability in therapy is greatly hindered by their toxic effect. Addition of ligands such as purines, pyrimidines and amino acids decreases the toxicity and increases the permeability and solubility of the complex (Narsagoud, 1983) . Intercalating agents have been reported to eliminate plasmids selectively from bacterial cells (Caro et al., 1984) . Hence, in the present study mixed-ligand complexes of platinum substituted with amino acids as primary ligand and nucleic acid bases as secondary ligands were tested for curing of plasmids. The complexes of Pt(I1) we used are square planar ( Fig. 1 ) and similar in structure to cis-platin, the widely known antitumour agent (Badar Taqui Khan et al., 1982; Narsagoud, 1983) . Control cultures without the compound were maintained to estimate spontaneous loss of plasmid. As the platinum complexes were dissolved in 1 % DMSO, solvent controls were included to study the effect of solvent alone on curing.
The mixed ligand complexes PGU and PHA were both active as curing agents in eliminating plasmids pBR322 and pBR329 (Table I) , resulting in the simultaneous loss of resistance to the antibiotic markers carried on the plasmids. Both these plasmids are based on the ColE1 replication origin. Although the frequency of elimination was loo%, the activity was pH dependent (Table 2) . PGU was more effective as a curing agent than PHA. It is to be noted that K,PtCl, treatment did not exhibit any curing activity. Strains of E. coli carrying plasmids other than those with the ColEl origin of replication, like TP181, TP154 and R6K, were totally refractory to PGU and PHA treatment. The results thus suggest that mixed-ligand complexes of Pt(I1) selectively eliminated pBR322 and pBR329 plasmids, an effect similar to that of hexamineruthenium(II1) chloride (Gopal Reddy et al., 1986) .
To confirm the physical loss of plasmid from E. coli HBlOl(pBR322), slab gel electrophoresis (Birnboim & Doly, 1979) was used. Complete elimination of plasmid from PGU-and PHAtreated cells was evidenced by the absence of corresponding plasmid DNA bands as compared to untreated controls (Fig. 2) .
The activity of curing agents is affected by pH (Willetts, 1967; Tomoeda et al., 1968) . Hence, the influence of the pH of the growth medium on the curing ability of PGU and PHA on E. coli HBlOl(pBR322) was studied in terms of concentrations of these agents versus frequency of * Concentration giving maximum curing activity. curing. There was no curing activity with the compounds below pH 6.8. However, there was an increase in curing activity with increase in pH above 6.8, the optimum being pH 7.8 (Table 2) . Although curing activity was observed at pH 8.0 and above, there was a reduction in cell growth.
A comparison was made of the curing ability of PGU and PHA with that of acridine orange (a potent curing agent for F plasmids), SDS and ethidium bromide (known curing agents for R plasmids), and elevated temperature (42 "C) on ColEl-derived plasmids in E. coli HBlOl. While PGU and PHA caused 80-100% curing of pBR322 and pBR329, the frequency of elimination of these plasmids with acridine orange, SDS and ethidium bromide was less than 4% (Table 3) .
In summing up the data obtained in the present study it is evident that PGU and PHA are novel in their action of selective elimination of ColEl-derived plasmids. PGU and PHA complexes, being structurally similar to cis-platin (a potent anticancer agent known to intercalate into DNA), might exhibit a similar mode of action in bringing about curing. It is convincingly demonstrated by both our present and previous studies (Gopal Reddy et al., 1986) Plasmid curing activity of Pt( 11) complexes 
